INTRODUCTION
gamma sterilization on the properties of these systems, we have built a kinetic ocular model 158 with in vitro release data to predict in vivo drug concentrations in a rabbit vitreous model. Then, 159 we studied the impact of the different reagents, solutions and processes required to perform The polymer in this study is a biodegradable poly(ester amide) based on α-amino acids, 187 aliphatic dicarboxylic acids and aliphatic α-ω diols. Among this class of materials the AA-BB 188 hetero-chain polymers offer the greatest versatility in terms of molecular level design to tailor 189 drug release properties. The selected PEA is depicted on Fig. 1 and it comprises three type of 190 building blocks randomly distributed along the polymer chain. The polymer was synthesized according to a procedure reported previously [13] . Briefly, the products [14] . The polymer was isolated from the reaction mixture in two precipitation steps. The and were run at a flow rate of 1 mL/min at 50 ºC. The molecular weights were calibrated to a 211 narrow polystyrene standard calibration curve, using Waters Empower software. Iowa, USA) in 2 mL of the organic phase composed of PEA/DCM (15% w/v), for 3 minutes.
226
Then, microspheres were prepared following the same steps described above. All the Microspheres' morphology was evaluated by scanning electron microscopy (SEM; Jeol JSM-263 6335F, Tokyo, Japan). Before examination, samples were sputter coated with gold. The entrapment efficiency was determined by using the formula: drug entrapment efficiency =
275
(experimental drug content/theoretical drug content) x 100. 
294
Sterilized formulations were characterized as described above. values of ocular drugs [29] . CL ivt of dexamethasone was calculated using the QSPR model for 332 intravitreal drug clearance in the rabbit vitreous [29] . The calculation is as follows: LogCL ivt = - In order to analyze PEA Ms behavior in vivo and to ascertain that a satisfactory amount of PEA
423
Ms were placed in the desired location, rat eyes were injected periocularly (subtenon space) 424 and intraocularly (vitreous) and then processed for histological study. For that, the rats were amino acid containing building blocks (Fig 3) . The microencapsulation procedure used led to a high yield in all cases (79.1 ± 6.15%).
513
Microsphere' morphology examined by SEM revealed spherical particles with no pores and 514 smooth surface (Fig 4) . The morphology of microspheres was not modified by the sterilization procedure (Fig. 4) and no 523 changes in the mean particle size were detected (15.2 ± 6.6 µm for blank PEA Ms and 15.0 ± Microspheres only kept their spherical morphology during the first day after incubation in PBS.
554
Then, a morphological change was produced and microspheres remodeled to an unshaped 555 depot (Fig. 6 ). doses were used in the in vivo dexamethasone model (Fig. 2) , in order to simulate drug 569 concentrations in the vitreous ( Table 2 , Fig. 8 ). (Fig. 10A) , phosphate buffered saline (Fig. 10B ), 4% 617 paraformaldehyde (Fig. 10C,D) and 2% glutaraldehyde; ii) as expected PEA particles loose 618 shape or dissolve in contact with Xylene (Fig. 10E) , EtOH (Fig. 10F) or acetone ; iii) freezing at -619 20ºC (Fig. 10D ) and heating at 60ºC does not impact particles re-dispersion, shape and 620 polydispersity (supplementary material). Neubauer chamber cell counting (Fig. 11B) . For freshly suspensions of unloaded PEA Ms, no 637 significant differences in microspheres number released through different needle gauges (25G, 638 27G, 30G, 32G) were found (Table 3) (Fig. 11A) . However, when the elapsed time between 639 preparation and injection was longer, a tendency to aggregate was observed in Ms, being this 640 feature more pronounced in dye-loaded Ms, whose counting was not possible with this method 641 (Fig 11B) . So, in order to assure a proper administration, the injection of Ms should be 642 performed during the first 30 minutes after their dispersion. 
Localization of microspheres after intravitreal and subtenon injections 656
No clinical signs of inflammation were observed in the anterior or posterior segment of the rats 657 after subtenon or intravitreal injection. At the two time points of sacrifice it was observed that 658 most PEA Ms aggregate and coalesce into depots, both, in the vitreous (Fig. 12G ) and in the 659 subtenon space (Fig. 12C,D Ms (Fig. 12A, B ) and unloaded PEA Ms (Fig. 12E, H location of the microspheres (Fig. 12F) . Under fluorescence microscopy, the autofluorescence 667 of the ocular tissues hinder visualization of unloaded PEA Ms (Fig. 12H) . Dye-loaded PEA Ms 668 improved notoriously microspheres visualization (Fig. 12B,D) . 
